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UNITONE 

ENGINEERING - WHAT’S IT ALL ABOUT 


What is engineering? 

Engineering is largely a practical activity. It is about putting 
ideas into action. Civil engineers are concerned with making 
bridges, roads, airports, etc. Mechanical engineers deal with the 
design, test, manufacture and operating tools and machinery of all 
types. Electrical engineering is about the generation and 
distribution of electricity and its many applications. Electronic 
engineering is concerned with developing components and 
equipments for communication, computing, and so on. 

Mechanical engineering includes marine, automobile, 
aeronautical, heating, and ventilating, and others. Electrical 
engineering includes generating electricity, electrical instaỉlation, 
lighting, etc. Mining engineering and medical engineering bẹlong 
partly to mechanical and partly to electrical. 

Transport: Cars, trains, ships, and planes are all Products of 
mechanical engineering. Mechanical engineers are also involved in 
support Services such as roads, rail track, harbors, and bridges. 

Food Processing: Mechanical engineers design, develop, and 
make the machine and the Processing equipment for harvesting, 
preparing and preserving the íoods and drinks that íìll the 
supermarkets. 

Medical engineering: body scanners, X- ray machines, life- 
supports Systems, and other high tech equipment result from 
mechanical and electrical engineers combining with medical 
experts to convert ideas into life-preserving Products. 

Building Services: Electrical engineers provide all the Services 
we need in our homes and places of work, including lighting, 
heating, ventilation, air-conditioning, refrigeration, and lifts. 

Energy and power: Electrical engineers are concerned with 
the production and distribution of electricity to homes, oíTices, 
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industry, hospitaìs, colleges, and school, and the installation and 
the raaintenance of the equipment ínvolved in the processes. 

Careers in Engineering 

Professíonal engineers may work as: 

Design engineers: They work as part of a team to create new 
Products and extend the life of old Products by updating them and 
fxnding new applications for them. Their aim is to build quality and 
reliability into the design and to introduce new components and 
materials to make the product cheaper, lighter, or stronger. 

Installation engineers: They work on the customer’s premises 
to install eqưipment produced by their company. 

Production engineers: They ensure that the production 
process is eíĩìcient, that materials are handled safely and correctìy, 
and that faults which occur in production are corrected. The design 
and development departments consult with them to ensure that 
any innovations proposed are practicable and cost- eíĩoctive. 

Just below the professional engineers are the technician 
engineers: they require a detailed knowledge of a particular 
technology- electrical, mechanical, electronic, and so on. They may 
lead teams of engineering technicians. Technician engineers and 
engineering technicians may work as: 

Test/ Laboratory technicians: They test samples of the 
materials and of the product to ensure quality is maintained. 

Installation and Service technicians: they ensure that 
equipment sold by the company is instalỉed correctly and carry out 
preventative maintenance and essential repairs. 

Production pìannìng and corìtrol technicians: They prođuce 
the manuĩacturing instructions and organize the work of production 
so that it can be done as quickly, cheaply, and eíĩìciently as 
possible. 

Inspection technicians: They check and ensure that incoming 
and outgoing components and Products meet specifìcations. 

Debug technicians; They fault find, repair, and test equipment 
and Products đown to component level. 
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Draughts men / woiáen and designers: they produce the 
drawings and deaign documents from which the prođuct is 
manuíactured. 

The next građes àre craítsmen/ women. Their work is highly 
skilleđ and practical. Craftsmen and women may work as: 

Toolmakers: They make dies and mouldìng tools which are 
used to punch and form metal components and produce plastic 
components such as car bumpers. 

Fitters: They assemble components ỉn to large Products. 

Maintenance íĩtters: They repair machinery. 

Welders: They do specialized joinìng, ĩabricating, and repair 

work. 

Electricians: They wire and install electrical equipments. 

Operators require fewer skills. Many operator jobs consist 
mainly of minding a machine, especially now that more and more 
processes are automated. However, some operators may have to 
check components produced by their machines tò ensure they are 
accurate. They may require training in the use of Instruments such 
as micrometers, vemiers, or simple gauges. 


A. Checkíng your comprehension 

1. Compỉete the blartks ỉn the diagram using 
ỉnformation from the text . 

Engineering 


Civil 


3 Auiomobile Aeronautical 4 



Electricity 

5 

1 4 





Electrical 


instaỉỉation 


Međical 
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2. Put T or F to indicaịe if the statements helou) are 

True or False: .* 

a. Engineering is about putting ideas into action. 

b. Mechanical engineering is concerned with making bridges, 
roads, airports, etc. 

c Electrical engineering is about developing components and 
equipment for Communications, computing and so on. 

d. Cars, trains, ships and plane are Products of civil 
engineering. 

6. Mechamcal engineers deal with the design, making the 
machines and the Processing equipment for harvesting, 
preparing and preserving the food that fill the supermarkets. 
f. Mechanical engineers are concerned with the production and 
distribution of electricity to home, oíĩĩces, and industry. 

3. Complete the text using informatỉon from the 

diagram and language you have studied in this 
unit 

The main branches of engineering are civil, (1)_ _ 

- and electronic. Mechanical engineering is 

w -(4)--machinery of all kinds. This branch of 

engineering includes marine, automobile, aeronautical, heating, and 

ventilating. The first three are concerned with (5)_ ; 

(6 >-» cars and planes. The last (7)__ with air- 

conditioning, reírigeration, etc. 

Electrical engineering deals with (8)_ from 

generation to use. Electricity generating is concerned with 

—- stations. Electrical installation deals 

-— cables, switches , and connecting up 

(11)_equipment. 

Two branches of engineering include both (12)_and 

(13)- engineers. These are mining and (14)_ 

engineering. The íormer deals with tiiines and mining equipment, 
the latter with hospital (15)_oíallkinds. ~ 
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4 . An$wer the followỉng questions: 

Who would be employed to: 

1. test completed motors from a production line? 

2. find out why a new electronics assembly does not vvork? 

3- produce a mould for a car body part? 

4. see that the correct test equipment is available on a 
production line? 

5. íìnd a cheaper way of manufactiiring a crankshaít? 

6. repair heating System installed by their company? 

7. see that a new product is safe to use? 

8. commission a turbine in a power station? 

B. Increase vocabulary 

2. Fill in each space ivith the correct form the word 
given: 

Noun Adjective 


Mechanics Mechanical 


Electricity 


Medical 


Practice 


Industrial 
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c. Language Use 

Vỉhat is the link betiveen colưmn A and column Bĩ 

A B 

Mechanical Machine 

Electrical Electricity 

Column A lists a branch of engineering or a type of engineer. 
Column B lists things they are concerned with. We can show the 
link betwcon them in a number of ways: 

ĩ. Mechanical engineerỉng deals witb machines. 

2. Mechanical engineers deal with machines. 

3. Mechanicaì engineering is concerned with machincs. 
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UNIT TWO 

ENGINEÊRING MATERIALS 

Engineers have to know the best and most economical 
materials to use. Engineers must also unđerstand the propertiea of 
these materials and how they can be worked. There are two kinds 
of materials used in engineering- metals and non- metals. We can 
divide metals into ferrous and nonferrous metals. The former 
contain iron and the latter do not contain iron. Cast iron and Steel, 
which are alloys, or mixtures of iron and carbon, are the two most 
important ferrous metals. Steel contains a smaller proportion of 
carbon than cast iron contains. Certain elements can improve the 
properties of Steel and are thereĩore added to it. For example, 
chromium may be included to resist corrosion and tungsten to 
increase hardness. Aluminưm, copper, and the alloys, bronze and 
brass, are common non- ferrous metals. 

Plastics and ceramics are non- metals; however, plastics may 
be machined like metals. Ceramics are often employed by 
engineers when materials, which can withstand high temperature 
is needed. 

Plastics - MarTs Most Usetul Material 

The word “plastic” comes from the Greek worđ “plastikos” and 
is used to describe something which can be easily shaped. You will 
see what a suitable name this is for “plastics”. 

No other material in the history of the world has been used 
for so many different purposes. But what special qualities do 
plastics have?. The lightness of plastics is one of their most 
valuable qualities. Think how easy it is to lift plastic furniture! 
Think, too, how light plastic Containers are! A delivery man can 
carry many more plastic containers made of wood or metal or glass. 

It is quite extraordinary how many diíĩerent kinds and 
qualities of plastics there are .They can be harder than wood or 
softer than rubber. They can be made so strong that they will last 
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almost íorever, or so thin and cheap that they can be thrown away 
after only being used oncẹ. They can be made as clear as glass or 
completely black. They can be made to look like wood or leather or 
rubber or stone. 

Plastics were at ílrst based on coal and wood. Bưt today they 
are nearly all based on mineral oil, that is to say, oil which is 
founđ under the ground. Mineral oil, of course, is of no use to man 
until it has been cleaned and separated into its diíĩerent 
commercial Products- oil for ships and trains, petrol for cars and 
aero-planes, machine oil of all kinds. This cleaning and separating 
is knovvn as “reíĩning” and is done in big factories called 
“reíìneries”. 

For a long time scientists could find little use for the material 
which remained aíter the oil had been reíĩned. Then one day 
scientists made the exciting discovery that it could be turned into 
plastics. 

The manufacture of plastics demanđs an immense amount of 
heavy machinery as well as acknowledge of Science. Today nearly 
all mođern plastics are manufactured by the world’s great oil 
reíineries and Chemical works. The refìneries and Chemical works 
produce many diíĩerent kinds of raw plastics. These are then sent 
to the tens of thousands of factories all over the world which make 
plastic goods. 

Machinery for making plastic goods is quite different from the 
machinery used for manufacturing articles of wood or metal or 
other natural materíals. For raw plastics are first softened by heat 
and then pressed into moulds. It is the mouỉds vvhich give plastic 
objects their shape. These moulds can be of any shape or size. And 
the same mould can be used over and over again. In fact, one mould 
can produce many thousands of articles beíore it wears out. It is 
this which makes plastic goods so cheap. 

Although there are so many diíĩerent kinđs of raw plastics, 
they can be divided into two main types. 

Plastics of the first type are hard. Once they have been taken 
from their moulds they will never melt or soften again ùnder heat. 
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They are therefore very useíul for radios and many different kinds 
of electrical articles ;i This týpe is termed thermosetting plastics. 

Plastics of the second type, thermoplastics, can be bent 
because they are softer. They are therefore perfect for pipes and 
containers of all kinds. They do not usually break if they are 
dropped and so they are very useílíl for everyday things like cups or 
plates. But if you put plastics of this kind too close to a fire they 
will melt. They oíten change their shape, too, if they are dropped 
into very hot liquids. Surprisingly, many of these softer plastics can 
be put into cold water, and can then be heated to a very great heat. 

A. Comprehension 

1. What are the two main kinds of materials used in 
engineering? 

2. Name the two subgroups of metals. Give some examples of 
each group. 

3. What is the property of Chromium? 

4. Mention the main property of tungsten. 

5. Is brass an alloy? Why? 

6. What are the two types of plastics? 

7. Can plastics be shaped and reshaped? 

8. What are the properties of plastics? 

9. What are the materials used to produce plastics? 

B. True or False 

1. Non- metals are used by engineers. 

2. Cast iron contains more carbon than Steel. 

3. Chromium improves the property of Steel. 

4. Copper is an alỉoy of iron. 

5. Plastics can be made from ceramics and wood. 

6. Thermosetting plastics can be machined like metals. 

7. Thermoplastics are formed into metals. 

8. Thermosetting plastics are soíter than thermoplastics. 
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9. Plastic goods cai) be mữde by machinery that is used tọ 
prodưce articles of wood or metal. 

10. Ceramics can wỉthstanđ high temperatures. 

c. Substỉtution 

1. Nickel Steel 1S a mixture of iron, carbon and nickel. 

2. Chromium can be included in Steel to provide a good 
cutting eđge. 

3. There are many kinds of Steel use in industry. 

4. Ceramics are used by engineers where heat- resistant 
materials are needed. 

5. Chromium steels resist corrosion. 

6. If you put thermoplastics near a fire, they will melt. 

7. Thermoplastics are ideal for pipes ạnd containers. 

D. Completing 

Exercise 1: 


Compỉete the diagram, using the information from the 
reading passage . 
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Exercise 2: 

Draw diagrams to cla88Ỉfy the items in the following 
lists . Each diagram shouỉd have three levels . 

1. Alloys, copper, brass, pure metals, aluminium, metals. 

2. Brazing, electric- are welding, soldering, metals joining 
methods, welding, oxy- acetylene welding. 

3. Measuring Instruments, non-precision Instruments, 
micrometer, vernier gauge, meter sticks, precision 
Instruments, slip blocks, íbot-rule. 

4. ưnits of area, cubic meter, metric units, millimeter, square 
meter, linear units, kilometer, units of volume. 

5. Milling machine, copy miller, shaping machines, drilling 
machines, vertical shaper, radial arm drill, machine tools 

E. Sentence Connectors 

Some common sentence connectors are however, because, and, 
whereas, such as, to, from/ to, with/ which, to/ which, then, by, etc. 

Examples: 

Plastics are used widely in engineering because they are 
cheap and have a resistance to atmospheric corrosion; however, 
they are not particularly strong. 

Now join the folỉowing groups of sentences using the 
connectỉng ivords printed at the beginning of each group . 
You may omit ivords and make whatever changes you think 
are necessary in the word order and punctuation of the 
sentences . 

1. AND 

There are two types of plastics. 

Thermoplastics are a kind of plastic. 

The second one is thermosetting plastics. 

2. AND/ WHEREAS/ AND 
Thermoplastics will soften when heated. 

Thermoplastics will harden when cooled. 
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Thermosets set on heating. 

Thermosets wilỊ notTe-unelt. 

3. FROM/ TO 

Plastics are used to make a great variety of Products. 

Plastics are used to make textiles. 

Plastics are used to make engineering components. 

4. SUCHAS 

Plastics are available in many forms. 

Plastics are available in the form of sheets, tubes, rods, 
moulding powers and resins. 

5. TO 

Various methods are used. 

They convert raw plastic into íìnished Products. 

6. WITH/ WHICH 

The equipment consists of a press, 

The press has two heated platens. 

The two platens carry an upper and a lower mould. 

7. THEN 

Power is placed in the lower mould. 

This is moulding power. 

The upper mould is pressed down on the lower mould. 

8. TO/ WHICH 

The pressure and the heat change the power. 

The power becomes liquid plastic. 

The liquid plastic fỉlls the space between the moulds. 
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UNIT THREE 


METALS 


Why does man use metals still so much today when there are 
other materials, especially plastics, which are available? A material 
is generally used because it offers the required strength, and other 
properties, at minimum cost, Appearance is also an important 
íactor. The main advantage of metals is their strength and 
toughness. Concrete may be cheaper and is often used in building, 
but even concrete depends on its core of Steel for strength. 

Plastics are lighter and more corrosion - resistant, but they 
are not usually as strong. Another problem with plastics is what to 
do with them after use. Metal objects can often be broken down 
and metals recycled; plastics can only be dumped or burned. 

Not all metals are strong, however. Copper and aluminum, for 
example, are both íairly weak but if they are mixed together, the 
result is an alloy called aluminum bronze, which is much stronger 
than either pure copper pure copper or pure aluminum. Alloying is 
an important method of obtaining whatever special properties are 
required: strength* toughness, resistance to wear, magnetic 
properties, high electrical resistance or corrosion resistance. 

The properties of metals can be further improved by use of 
heat treatment. Heat treatment is the term given to a number of 
diíĩerent procedures in which the properties of metals and alloys 
are changed. Ịt usually consists of heating the metal or alloy to a 
selected temperature below ịts melting point and then cooling it at 
a certain rate to obtain those properties, which are required. For 
example, hardening is used to make metals harder. Tempering 
makes them soíter and less brittle. Annealing is carried out to 
make a metal soft so that it can be machined more easily. In this 
way, metallic materials can be produced to meet every kind of 
engineering speciílcations and requirements. 

When Concorde was built, a material uru 

withstand extreme aerodynamic conditions anậ Viava a Ĩ 1 ỈP ni. 
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at least 45.000 ílying hours. To achieve this, a special aluminum 
alloy was developed which is tough and lightweight and is used in 
over 70% of Concorde’s structure. Another 16% is made of high — 
strengị^i Steel, and titanium alloys are used in the engine 
surrounds tò withstand temperatures of 4000 degrees centigrade. 

Methods of extracting, producing and treating metals are 
being developed all the time to meet engineering requirements. 
This means that there is an enormous variety of metals and 
metallic materials available from which to choose. 

A- CHECKING READING COMPREHENSION 

Put True or False to indicate if the statements beỉouĩ are 
True or False according to the fact8 in the reading text 

1. Concrete isn’t an inexpensive building material. 

2. Plastics are more easily recycled than metals. 

3. Aluminum bronze is an example of an alloy of copper. 

4. Pure copper is stronger than the alloys that are made by 
mixing copper with aluminum. 

5. Tempering is a kind of heat treatment used to make metals 
harder.. 

6. Annealing is sometimes an ađvantage for a metal to be soft. 

7. Concorde is built mainly of Steel. 

B. SUSTITUTION 

1. In paragraph 1, which noun does the underlined pronoun ‘ it’ 
refer to? 

2. In paragraph 2, which noun does the pronoun ‘ them’ 
substitute? 

3. In paragraph 3, what does the word sưbstitute? 

4. In paragraph 4, what does the pronoun ‘it' refer to? 

5. In paragraph 4, which noun does the word 1 its’ refer to? 
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c. INCREASE YOUR VOCABULARY 

(A) Properties of materials 

These Ivords and phrases refer to properties of 
materiaỉs: 

Strength toughness corrosion resistant 

In the passage, there are nine words ọr more which reíer to 
properties of materials. List them below: 


1 . 


6. 

2. 


7. 

3. 


8. 

4. 


9. 

5. 




Now you ivrite the meaning of these words: 

1. loosen : ___ 

2. tighten : ___ 

3. stiíĩen : _____ 

4. brighten : ____ 

5. cool : ___— 

(B) Nouns and Adjectives 

Fill in each space with the correct form of the word 
given 

NOƯN ADJECTIVE 

1 . __ str ong 

2. __ resistant 


3. metal 
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4. weakness _____ 

5. _ hot 

6. importance __ 

D. SCAN THE TABLE WHICH POLLOVVS TO FIND A 
MATERIAL WHICH IS : 

1. soft 

2. ductile 

3. malleable 

4. tough 

5. scratch - resistant 

6. conductive and malleable 

7. durable and hard 

8. stiíT and brittle 

9. ductile and corrosion - resistant 

10. heat - resistant and Chemical - resistaiit 


Materials 

Properties 

Uses 

Metals 

Aluminum 

Light, soft, ductile, 
highly conductive, 
corrosion- resistant 

Aircraít, enginẹ 
components, coọking 
utensils 

Copper 

Very malleable, tough, 
and ductile, highly 
conductive, corrosion — 
resistant. 

Electric wiring, 
tubing 

Brass 

Very corrosion - 
resistant. Casts well, 
easily machined. Can be 
work hardened. Good 
conductor. 

Valves, taps 
castings, ship 
ũttings , electrical 
contacts ' 
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Mỉld Steel 

High strength, ductile, 
tough, fairly malleable. 
Can not be hardened 
and tempered. Low cost. 
Poor corrosion 
resistance. 

General purpose 

High carbon 
Steel 

Hardest of carbon steels 
but less ductile and 
malleable. Can be 
hardened and tempered. 

Cutting tools such 
as drills, íìles, 

saws... 

Thermoplastics 

ABS 

High impact strength 
and toughness, scratch 
- resistant, light and 
durable. 

Safety helmets, car 
components, 
telephones 
kitchenware 

Acrylic 

Stiff, hard, very durable, 
clear, can be polished 
easily. Can be formed 
easily. 

Aircraft canopies, 
baths, double 
glazing 

Nylon 

Hard, tough, wear- 
resistant, self- 
lubricating. 

Bearings, gears, 
castings for power 
tools 

Thermosetting plastics 

Epoxy 

High strength when 
reinforced, good 
Chemical and wear - 

resistance. 

Adhesives, 
encapsulation of 
electronic 
components 

Polyester 
re sin 

Stiíĩ, hard, brittle. 

Good Chemical and 

heat resistance. 

Moulding, boat and 
car bodies 
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ít— 


Urea 

Stiff, hard, âtarong, 

Electrical íìttings, 

formaldehyde 

brittle,' heat resistant, 

adhesives 


and a good electrical 



insulator 



E. LANGUAGE STUDY 


Making defỉnitions 

study these facts from the table about aluminum: 

1. Aluminum is a light metal. 

2. Aluminum is useđ to make aircraít. 

We can lỉnk these facts to make a definition of 
aluminum: 

"Aluminum is a light metal which is used to make aircraft. w 

Now you can use the table above to make deíinitions about 
some materials. 
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UNIX FOUR 

CORROSION 


A major consideration in engineering design is maintenance. 
One of the commonest causes of failure in the long term is 
corrosion. 

Corrosion attacks all engineering material, especially metals. 
Corrosion is any Chemical action which harms the properties of a 
material. It reduces the life of a material and increases the cost of 
a structure. For example, a Steel bridge must be repainted regularly 
to protect it from rust. Various metals have theretore been 
developed to resist corrosion. Among them are the stainless steels. 
These metals contain from 12 to 35% chromium which forms a veiy 
thin layer or íìlm of chromium oxide on the suríace of the metal. 
This film protects the metal from corrosion. Alloys made from 
copper and nickel are also corrosion — resistánt. 

When two diííerent metals touch each other in the presence 
of moisture, corrosion occurs. This type of corrosion is known as 
galvanic or electrolytic corrosion because it has an electrical cause. 
The metals and the moisture act like a weak battery and the 
Chemical action which results corrodes one of the metals. If, for 
example, aluminum sheets are riveted with copper rivets, the 
aluminum near the rivets will corrode in damp conditions. 

No material can be completely corrosion - resistant. Even 
stainless steels will corrode. Engineers can, however, fight 
corrosion. For example, they can use high purity metals because 
these metals are more resistant than alloys. They can also make 
sure that two dissimilar metals are not allowed to touch each other. 
Finally, engineers can protect the surtaces of the metal in many 
different ways. One of the most common methods is to paint them. 
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A. WORDFORMS 



Adjectỉve 



Adverb 

A 

careful 

worker 

works 

carefully. 

A 

weak 

metal 

breaks 

easily. 

A 

good 

student 

studies 

hard. 

A 

bad 

student 

works 

lazily. 

Choo8e 

either the Q4Ỉjective 

or the adverb 

to complete 


each ofthe sentences beỉoiv: 

1. Alloys are generaỉ / generally prepared by mixing molten 
raetal. 

2. Pure iron is a soítly/ soft metal. 

3. Iron is easy/ easỉly to extract from iron ores. 

4 . Platinum has exceptional/ exceptỉonaily resistance to 
corrosion. 

5. Radium is an extremely rare / rarely metal. 

6. Rolled gold consists of a thin/ thỉnỉy layer of good alloy. 

7. Magnesium is known as a metal which bums bright / 
brightly. 

8. It is also high/ hỉghỉy radioactive. 

B. ANSWER TRUE OR FALSE 

1. Corrosion attacks metals most. 

2. The life of a material can be shortened by corrosion, 

3. Chromium oxide increases corrosion. 

4. Nickel is an alloy. 

5. Electrolytìc corrosion occurs Ịn the presence of moisture. 

6. Stainless steels never corrode. 

7. Alloys are less resistant than high purity metals. 

8. If two dissimilar metals touch each other, they may cause 
corrosion. 
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c. COMPLETING AND MATCHING 

Statements which contain higher - level ỉtems are 
more general than statements which contain lower- ỉevel 
ỉtems. Look at the fol!owỉng exaraple: 

Statement (a) is the most general statement. When statement 
(a) is true, statements (b), (c) and (d) musị also be true. 

Now study the following sentences. Column (a) contains 
statements with lower - level items. Column (b) contains more 
general statements with higher — level items. Match each lower- 
level statement with a general statement. 


Iron rusts 

Metals corrode 

1. Iron rusts 

8. Railway lines extend in hot 

2. Bronze contains copper and 

weather. 

tin 


3. A square meter is made by 

a. Metalỉỉc elements are 

multiplying a meter by a 

added to Steel to improve 

meter. 

its properties. 

4. Chromium makes Steel 

b. Compressive íorces 

corrosion resistant. 

shorten bodies. 

5. A load of íìve tones 

c. Metals corrode. 

compresses a concrete 


column. 


6. Zirconia , s heat shields 

d. Deriveđ units are Products 

withstand temperature over 

of basic units. 

2000° c. 


7. Vinyl can be shaped in a 

e. Alloys are mixtures of 

lathe. 

metals 


f. Ceramics can resist high 


temperatures. 


g. Plastics may be machined. 


h. Metals expand when 


heated. 
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Language use: 
stưdy these sentences: 

1. If a metal is ílexible, it will bend easily. 

2- If a material is ductile, it can be stretched into another 
shape. 

3. Use a hoisl to lift the cylinder head if it is heavy. 

4. A metal can be hammered or pressed if it is malleable. 
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UNIT FIVE 

MATERIALS SCIENCE AND TECHNOLOGY 


Materials Science is the study of materials, nonmetallic as 
well as metallic, and how thcy can be adapted and íabricated to 
meet the needs of modern technology. ưsing the laboratory 
techniques and research tools of physics, chemistry and metaìlurgy, 
scientists are ílnding new ways of usìng plastics, ceramics, and 
other nonmetals in applications íbrmerly reserved for metals. 

Recent Development 

The rapid development of semiconductors for the eìectronics 
industry, beginning in the early 1960s, gave materials Science its 
ílrst major impetus. Having discovered that nonmetallic materials 
such as Silicon could be madc to conđuct electricity in ways that 
metals could not, scientists and engineers devised ways of 
fashioning thousands of tiny integrated circuits on a small chip of 
Silicon, This then made it possible to miniaturize the components 
of electronic devices such as computers. 

In the late 1980s, materials Science research was given 
renewed emphasis with the discovery of ceramics that display 
superconductivity at higher tomperatures than metals do. If the 
temperature at which thesc new materials become superconductive 
can be raised high enough, new applications, including levitating 
trains and super-fast computers are possible. 

Although the latest devclopments in materials Science have 
tended to focus on electrical properties, mechanical properties are 
also of major, contỉnuing importance. For the aircraít industry, for 
instance, scientists have been developing, and engineers testing. 
Non-metallic composite materials that are lighter, stronger, and 
easier to fabricate than the aluminum and other metals currentìy 
used to form the outer skin of aircraĩt. 
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Mechanical Propertỉes of Materials 

Engineers must know how solid materials respond to extemal 
íorces, such as tension, compression, torsion, bending, and shear. 
Solid materials respond to these forces by elastic deíormation (that 
is, the material returns to its original size and form when the 
external force ís lifted), permanent đeíbrmation, or íracture. Time- 
dependent eíĩects of extemal íorces are creep and fatigue, which 
are deíìned below. 

Tension is a pulling force that acts: in one direction; an 
example is the force in a cable holding a weight. ưnder tension, a 
material usually stretches, returning to its original length if the 
force does not exceed the materiaĩs elastic limit. ưnder larger 
tensions, the material does not retum completely to its original 
condition, and under even greater forces the material ruptures. 

Compression is the decrease in volume that results from the 
application of pressure. When a material is subjected to a bending, 
shearing, or torsional (twisting) force, both tensile and compressive 
forces are simultaneously at work. When a rođ is bent, for example, 
one side of it is stretched and subjected to a tensional force, and 
the other side is compressed. 

Creep is a slowly progressing, permanent deíormation that 
results from a steady force acting on a material. Materials 
subjected to high temperatures are especially susceptible to this 
deíormation. The gradual loosening of bolts, the sagging of long' 
span cables, and the deformation of components of machines and 
engines are all noticeable examples of creep. In many cases the 
slow deformation stops because the force causing the creep is 
eliminated by the deíbrmation itself. Creep extended over a long 
time eỸentually leads to the rupture of the material. 

Fatigue can be deĩined as Progressive íracture. It occurs when 
a mechanical part is subjected to a repeated or cyclic stress, such 
as vibration. When the maximum stress never exceeds the elastic 
limit failure of the material can occur even after a short time. With 
some metals, such as titanium alloys, fatigue can be' avoided by 
keeping the cyclic force below a certain level. No deĩormation is 
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apparent during íatigue, but small localized cracks develop and 
propagate through the material until the remaìning cross-sectional 
area cannot support the maximum stress of the cychc force. 
Knowledge of tensile stress, elastic limits, resistance of materials 
to creep and fatigue is of basic importance in engineering. 


I True/False 

Decide if these statements are True or False. 

1. Materials Science began ìn the early 1960s. 

2. Superconductivity can only be possible at very high 
temperatures. 

3. Mechanical properties of materials are not as important as 
electrical properties. 

4. Nonmetals have been used to replace metals in a number of 
applications. 

5. Compression and tension never coexist. 

6. Creep is the gradual deformation of a material due to 
constant stress. 

7. Repeated vibration can cause cracks in a machine. 

8- Fatigue does not cause damage to titanium alloys. 

9. Engineers must have knowledge of properties of materials. 


II. Maỉchĩng 


Malch a tvord ỉn column A with its meaning in column B 


A 

1. deíormation 

2. nonmetallic 

3. tension 

4. creep 

5. íatigue 

6. torsion 


B 

a. containing no metaỉ 

b. twisting 

c. gradual deĩormation from heat or 
stress 

d. stretching force 

e. tendency to break down dưe to 
repeated stress 

f stretchy and ũexible , 
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7. shear 

8. elastic 

9. permanent 


g. continuing or existing for a long 
time 

h. change in shape 

i. deíbrmation caused by twisting 
force 


III. Gap tỉlling 

Fill in each gap tvitk ONE suitdble word frợm the box . 




semiconductors 


force 


electrical 

mechanỉcal 

device 



1. Sometimes _takes place at. 100 degrees above 

absolute zero. 

2. A generator is a machine for changing _energy 

into_energy. 

3. A _ is a phase in the working of an internal- 

combustion engine. 

4. Electrical_is a branch of applied Sciences. 

5. Elasticity is a major_of rubber. 

6. An integrated Circuit is an extremely small complex 

electronic_, 

7. Germanium is a nonmetallic Chemical element used in 

8. Torque is a_that causes rotation. 

IV. Main idea 

Decỉde which of the folỉou)ing sentences gives the main idea of 
the reading passage. 

1. Materials Science has played a very important role in 
modem life. 

2. Materials Science has introduced valuable new applications 
of materials in many fields. 

3. Materials Science has discovered new properties of 
materỉals. 
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V. Language use 

Study these sentences. 

1. In the combustion chamber, the piston compresses the air/fuel 
mixture and captures the energy released by the ignition of 
the fuel. 

2. Using the laboratory techniques and research tools of physics, 
chemistry, and metallurgy, scientists are íìnding new ways of 
using plastics, ceramics, and other nonmetals in applications 
íòrmerly reserved for metals. 

3. Creep is a slowly progressing, permanent deformation that 
results from a steady force acting on a material. 

4. Seen ừom afar, this robot looks like a crane. 

5. PMCS consist of fibers made of a ceramic material such as 
carbon or glass embedded in a plastic matrix. 

6. Having discovered that nonmetallic materials couỉd be made 
to conduct electricity in ways that metals could not, scientists 
and engineers devised ways of fashioning thousands of tiny 
integrated circuits on a small chip of Silicon. 

7. Having been wamed about the serious problems, they decided 
to stop the research. 

* Underline the participles in thẻ sentences given. 

* How many forms of participles can you recognize? 

* What is the purpose of using participles? 

* How is each of these forms used? 

* Write more sentences with participles. 

* Compare your sentences with your classmates'. 
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UNIT SIX 

COMPOSITE MATERIALS 


Composite material is made up of a combination of two or 
more diíTerent materials. A composite material can provide 
superior and unique mechanical and physical properties because it 
combines the most desirable properties of its constituents while 
suppressing their least desirable properties. For example a glass- 
fiber reinĩorced plastic combines the high strength of thin glass 
fìbers with the ductility and Chemical resistance of plastic; the 
brittleness that the glass íìbers have when isolated is not a 
characteristic of the composite. The opportunity to develop superior 
Products for aerospace, automotive, and recreational applications 
has sustained the interest in advanced composites. Currently 
composites are being considered on a broader basis-for applications 
that include civil engineering structures such as bridges and 
freeway pillar reinforcement; and for biomeđical Products, such as 
prosthetic devices. 

Composite materials usually consist of synthetic íĩbers 
embedded within a matrix, a material that surrounds and is tightly 
bound to the íìbers. The most widely used type of composite 
materiaì is polymer matrix composites (PMCs). PMCS consist of 
hbers made of a ceramic material such as carbon or glass 
embedded in a plastic matrix. Typically, the fìbers make up about 
60 percent of a polymer matrix composite by volume. Metal 
matrices or ceramic matrices can be substituted for the plastic 
matrix to provide more specialized composite Systems called metal 
matrix composites (MMCs) and ceramic matrix composites (CMCs), 
respectively. 

The íĩbrous reiníorcing constituent of composites may consist 
of thin continuous íĩbers or relatively short fiber segments. When 
using short fiber segments, however, íìbers with a high aspect ratio 
(length-to-diameter ratio) are used. Continuous-ílber composites are 
generally required for high períormance structural applications. 
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The speciíìc strength (strength-to-density ratio) and speciíìc 
stiííness (elastic modulus-to- density ratio) of continuous carbon 
íìber PMCS, for example, can be vastly superior to conventional 
metal alloys. Composites can also have other attractive properties, 
such as high thermal or electrical conductivity, and a low 
coeffĩcient of thermal expansion. Also, depending on how the íibers 
are oriented or interwoven within the matrix, composites can be 
ĩabricated to have structural properties specifically tailored for a 
particular structưral use. 

Although composite materials have certain advantages over 
conventional materials, composites also have some disadvantages. 
For example, PMCS and other composite materials tend to be 
highly anisotropic-that is> their strength, stiíĩness, and other 
engineering properties are diíĩerent depending on the orientation 
of the composite material. For example, if a PMC is fabricated so 
that all the ílbers are lined up parallel to one another, then the 
PMC will be very stiíĩ in the direction parallel to the íĩbers, but 
not stiff in the perpendicular direction. These anisotropic 
properties pose a signitìcant challenge for the designer who uses 
composite materials Ịn structures that place multidirectional íorces 
on the structural members. Also, íorming strong connections 
between separate composite material components is diíTicult. 

The broader use of advanced composites is inhibited by high 
manufacturing costs. Currently, íabricating composite materials is 
a labor-intensive process. However, as improved manufacturing 
techniques are deveioped, it will become possible to produce 
composite materials at higher volumes and at a lower cost than is 
now possible, accelerating the wider exploitation of these 
materials. 

I. Multiple choice 

Circle the letter of the ansiver that best matches the 
meaning ofthe underlined ivords . 

l.A composite material combines the most desirable properties of 
its constituents. 

a. valuable b. modern c. pleasing 
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2. It su ppresses the least desirable properties. 

a . presses ' b. adds c. removes 

3. People are interested in advanced composites. 

a . popular b. highly developed c. expensive 

4. A glass fíber reiníorced plastic combines the high strength of 
thin glass íiber with the ductility Chemical resistance of plastic. 

a . strengthened b. recycled c. compressed 

5. Composites have a low coetficient of thermal expansion. 

a. expand at high temperature. . 

b . Do not expand much when heated. 
c. expand at low temperature. 

6. How the fiber are orỉented within the matrix depends on 
particular structural uses. 

a . drawn b. arranged c. described. 

7. PMCS and other composites tend to be aniaotropic . 

a . extremely strong 

b. stiíĩ enough 

c. changing properties in diíĩerent directions. 

8. These anisotropic properties pose a significant challenge for the 
deslgner who uses composite materials in structures that place 
multídirectional íorces on the structure members. 

a . are interesting 

b. are good things 

c. are problems. 


II. Matching 


Match each ivord in column A Uỉith its meaning in 
coỉumn B 


A 

1. brittle 

2. ductile 

3. tailored 

4. automotive 


B 

a. for entertainment 

b. cars and trucks 

c. made for particulẩr needs 
d manufactured 
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5. recreational e - direction 

6. orientation , f able to be drawn into wire 

7. fabricated g- hard and breakable. 

III. Gaptilling 

Fill in each gap ivỉth ONE suitabỉe word from the 
passtigc ịnotice the form)» 

1. Copper, silver and other metals are - . They can be 

made into thin sheets or wires. 

2. High electrical resistance is the most important--— 

of tungsten. 

3 _ energy is energy produced by burning coal or 

4. Some people are money_• The y are interested in 

things to do with making money. 

5 The_of a box of lm X l*5m X lm is 1.5m 3 . 

6. Concrete with metal rods in it is known as -— 

concrete. 

IV. Main idea: 

What is the main idea of the text? 
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UNIT SEVEN 

MECHANISMS 


Mechanisms are an important part of everyday life. They 
alìow us to đo simple things like switch on lights, turn taps and 
open doors. They also make it possible to use escalators and liíts, 
travel in cars, and fly from continent to continent. 

Mechanisms play a vital role in inđustry. While many 
inđustrial processes have electronic control Systems, it is still 
mechanisms that deliver the power to do the work. They provide 
the forces to press Steel sheets into car body paneis, to lift large 
components from place to place, to force plastic through dies to 
make pỉpes. 

All mechanisms involve some kinds of motion. The four basic 
kinds of motion are: 

Rotaiy : Wheels, gears and rollers involve rotary movement. 

Oscillating: The pendulum of the clock oscillates- it swings 
backwards and forwards. 

Linear: The linear movement of paper trimmer is used to cut 
the edge of the paper. 

Reciprocating: The piston in a combustion engine 
reciprocates. 

Many mechanisms involve changing one kind of motion into 
another type. For example, the reciprocating motion of a piston is 
changed into a rotary motion by the crankshaít, while a cam 
converts the rotary motion of the engine into the reciprocating 
motion required to operate the valves. 

INCREASE YOUR VOCABULARY 

Dealing ivith technical terms 

One of the diíĩìcuỉt things about English of engineering is 
that there are many technicaỉ terms to leam. Newer terms may be 
the same, or almost the same, in our language. But many terms 
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will be quite diíĩerent and you may not always remember them. 
When this happens, you will have to use whatever English you 
know to make your meaning clear. 

The same thing may happen in reverse when you know a 
technical term but the person you are communicating with does not 
recognize it. This may happen in the Speaking practice tasks in 
this book. Again, when this happens you will have to make your 
meaning clear using other worđs. 

The technicaỉ words in column A are simỉlar in 
meanỉng to the more general Englỉsh in coỉiunn B. match 
them: 


A 

1. oscillates 

2. rotates 

3. reciprocates 

4. has a linear motion 

5. converts 

6. motion 

7. escaiator 

8- sheets 


B 

a. changes 

b. large, thin, flat pieces 

c. moving stairs 

d. goes round and round 

e. movement 

f. goes in a line 

g. swings backwards and 
forwards 

h. goes up and down 


Can you find any other words or phrases whỉch also 
express? 

1. play a vital role 

2. make it possible to 

Langiuige use: 

Sentence Connectors 

When we write, we may have to describe, explain, argue, 
persuade, complain, etc. In all of these forms of writing, we use 
ideas. To make our writing eíĩective, we have to make sure our 
reader can follow our ideas. One way of helping oun readers ia to 
make the ỉinks between the ideas in our writing. 
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- Since: Mechanisms are important to us since they alỉow us 
to travel. 

- So: Mechanisms deliver the power to do work so they play a 
vital role in industry. 

- Thereíore: Mechanisms deliver the power to do work; 
therefore, they play a vital role in industry. 

- But: Friction is sometimes a help but it is often a 
hindrance. 
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UN1T EIGHT 

MAGNETS, MAGNETISM 
AND MAGNETIC FIELDS 


Magnets are objects that attract anything containing iron, 
cobalt, or nickel. Magnets occur naturally but can also be made 
artiíìcially, by stroking a piece of Steel with another magnet v for 
example. Every magnet has two zones, called its north-seeking and 
South- seeking poles, where its attraction is strongest. Magnetized 
materials are made up of millions of atomic-sized magnets, called 
domains. The north-seeking poles of these đomains all point the 
same way. 

When an electric current is passed through a conducting wire, 
the wire becomes a magnet. This eíĩect lasts while the electric 
current runs through the wire but stops as soon as it is switched 
off. The magnetic properties of a wire can be made stronger by 
twisting the wire into a coil and wrapping it around a bar of iron to 
make an electromagnet. The strength of an electromagnet can be 
increased by making its coil from a longer piece of wire, or by 
passing a larger current through it. 

The study of the relationship between electricity and 
magnetism is called electromagnetism. 

In the everyday world, electricity and magnetism appear as 
separate phenomena, but they are in face two aspects of the same 
íundamental force. For example, an electric current passing 
through a wire creates a magnetic íìeld. If the lines of force around 
a magnet are cut by a moving conductor, an electric current will be 
produced. These, and other such phenomena, form the basis of 
much of toda^s technology. 

The Earth is like a giant magnet. Its magnetic íield extends 
up to about 80,500 kilometers (50,000 mĩles) into space. The 
geographic North and South Poles are not in the same place as the 
magnetic poles. This is because the Earth’s magnetic field keeps 
moving. No one really knows why the Earth acts as a giant 
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magnet. One theory suggests that electric currents flowing around 
molten metal at the Earth*s core make the Earth magnetic. It is 
thought that some birds use this magnetism to navigate. 

Fields are a way of understanding how forces act at a 
distance from one another. A foree is a vector quantity: it has both 
magnitude and direction. The region of magnetic attractions and 
repulsions around a magnet is known as a magnetic íìeld. Lines of 
force are a visual method of representing the magnitude and 
strength of a magnetic íield (or any other íìeld) at a particular 
point in space. 

The idea of a magnetic íìeld was proposed by Michael 
Faraday, who did not accept the idea of action at a distance. The 
magnetic íỉeid is also calleđ the magnetic flux density, or magnetỉc 
induction. 

The strength of a magnetic íleld can be given a numerical 
value by deíìning the magnetic force at a point in the íìeld. The 
ưnit of magnetic íìeld strength is the Tesla (T), where one Tesla is 
the strength of the field that produces a force of One Newton on a 
conductor of length one meter carrying a current of one Amp 
perpendicular to the direction of the magnetic field. The strongest 
magnetic ílelds are those in superconducting solenoids, which can 
have strengths of up to 20T over small volumes. Much stronger 
íĩelds than this can be produced, but only for short times. 

The strength, and sometimes the direction, of a magnetic 
field can be measured using an instrument called a magnetometer. 
The simplest type of magnetometer was devised by Karl Gause in 
1832. This instrument was simply a permanent bar magnet 
suspended by a gold thread, which oscillated backward and forward 
with simple harmonic motion. The strength of the Earth’s 
magnetic ũeld could be found by measuring the period of oscillation 
of the bar magnet. 
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A. True / FaJse 

Decide ỉf these statement are True or False. 

1. Magnets can force anything consist of iron, or nickel. 

2. Domains are materials of millions of atomic - sized magnets. 

3. The areas around a magnet have a magnetic íĩeld. 

4. An electric current in a conductor produces a magnetic íĩeld. 

5. A magnetic field is composed of lines of forces. 

B, Completing 

Complete these following sentences using one suitable 


ivords from the box 

artiíxcial strength 

conductor weaker 

shape 

devices than 

stronger composed 

forces 

1. Magnets have 

_is called natural magnets. 



2. Magnets can be formed by putting a piece of Steel on another 
magnet is known as_magnets. 


3, The strength of the magnetic íleld depends on the_of 

the current and the_of conductor . 

4. A straight conductor has a much_magnetic íỉeld than 

a coiled_, 

5- Although a loop conductor has a much weaker magnetic ũeld 

_a coiled conductor, it has a_than a straight One. 

_have both magnỉtude and direction. 

7. The magnetic íleld is_of lỉnes of force. 

8. The strength of a magnetic Geld can be measured by using 

magnetic_. 
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c. Matching 

Notv write 08 many deỷinitions 08 you can using the 
following column: 


a 

a vector quantity 
a load 

a tensile force 
a linear dimension 
a vector 

a compressive íorce 
a derived unit 


6 

straight line 

force 

unit 

dimension 
physical quantity 


can extend a body 
has magnitude and 
direction 

represents a vector 
quantity 

is a product of basic 
units 

can be measured in a 
straight line 
can stress or 
compress a body 
can compress a body 


D. Language Use: 

Studỵ these sentences: 

1. A linear dimension is a dimension which can be measured 
in a straight line. 

2. The region of magnetic attractions and repulsỉons around a 
magnet is known as a magnetic field. 

3. Magnetized materials are made up of millions of atomic- 
sized magnets, called domains. 
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UNITNINE 

AUTOMATION 


Automation is a System of manuíacture designed to extend the 
capacity of machines to perform certain tasks formerly done by 
human, and to control sequences of operation without human 
intervention. The term automation has also been used to describe 
non-manufacturing Systems in which programmed or automatic 
devices can operate independently of human control. In the íìelds 
of communication, aviation, and astronautics, for example, such 
devices as automatic telephone switching equipment, automatic 
pilots, and automated guidance and con troi Systems are used to 
períbrm various operations much íaster or better than could be 
accomplished by humans. 

Elements of Automatlon 

Automated manufacture arose out of the intimate relationship 
of such economic forces and technical innovations as the division of 
labor, power transfer and the mechanization of the íactory, and the 
development of transfer machines and feedback Systems as 
explained below. 

The division of labor (that is, the reduction of a 
manuíacturing or Service process into its smaỉlest independent 
steps) developed in the latter half of the 18 th century and was íìrst 
discussed by the British economist Adam Smith. In manufacturing, 
the division of labor results in increased production and a reduction 
in the level of skills required of workers. 

Mechanization was the next step necessary in the 
development of automation. The sỉmpỉỉíìcation of work made 
possible by the division of labor also made it possible to design and 
build machines that duplicated the motions of the worker. As the 
technology of power transfer evolved, these specialized machines 
were motorized and their production eíĩìciency was improved. The 
development of power technology also gave rise to the íactory 
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System of production, because all workers and machines had to be 
iocated near the power source. 

The transíer machine is a device useđ to move a workpiece 
from one specialỉzed machine tool to another, in such a manner as 
to properiy position the workpiece for the next machíning 
operation. Industrial robots, originally designed only to períorm 
simple tasks in environments dangerous to human workers, are 
now extremely dexterous and are being used to transfer, 
manipulate, and index (that is, to position) both light and heavy 
workpiece, thus períbrming all the ỉunctìons of a transfer machine. 
In actual practice, a number of separate machines are integrated 
in to what may be thought of as one large machine. 

In the 1920s the auto industry combined these concepts into 
an integrated System of production. The goal of this assembly-line 
System was to make automobiles available to peopỉe who previously 
could not aíĩord them. This method of production was adopted by 
most automobile manufacturers and rapidly became known as 
Detroit automation. Despite more recent advances, it is this System 
of production that most people thìnk of as automation. 

Feedback 

Essential to all automatic- control mechanism is the feeđback 
principle, which enables a designer to endow a machine with the 
capacity for self- correction. A íeedback loop is a mechanicaỉ, 
pneumatic, or electronic device that senses or measures a physical 
quantity such as position, temperature, size, or speed, compares it 
with a pre-estabiished Standard, and takes whatever pre- 
programmed actỉon is necessary to maintain the measured quantỉty 
within the limits of the acceptable Standard. 

In manufacturing and production, ĩeedback loops require that 
acceptable limits or tolerances be establisheđ for the process to be 
períormed; that these physical characteristics be measured and 
compared with the set of limits; and , finally, that the ĩeedback 
System be capable of correcting the process so that the measured 
ìtems comply with the Standard. Through feedback devices, 
machines can start, stop, speed up, sĩow down, count, inspect, test, 
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compare, and measure, These operations are commonly applỉed to a 
wide variety of prodưction operations that can include milling, 
boring, bottling, and reíìning. 

Computer Use 

The advent of the Computer has greatly facilitated the use of * 
the feedback loops in manufacturing processes. Computers and 
feedback loops have promoted the development of numerically 
controlled machines ( the motions of which are controlled by 
punched paper or magnetic tapes) and machining centers ( machine 
tools that can períorm several diíĩerent machining operations). 

More recently, the introduction of microprocessors and 
Computer combinations have made possible the development of 
computer-aided design and computer-aided manuíacture (CAD and 
CAM) technology. When using these Systems a designer draws a 
part and indicates its dimensions with the aid of a special light 
pen on a television like cathode-ray tube Computer display screen. 
Aíter the sketch has been completed to the satisfaction of the 
designer, the Computer automatically generates a magnetic or 
punched tape that directs a machining center in machining the 
part. 

Automated Thermostat and Feedback Loop 

Feedback loops are key elements in automateđ processes. 
Here, a thermostat ưses a íeedback loop to control a room’s 
temperature. The thermostat compares the desired room 
temperature against the actual room temperature, then sends the 
appropriate instructions to the íurnace (in this case, the thermostat 
instructs the furnace to turn on). By continuãlly cycling through 
this íeedback loop, the actual temperature will eventually reach, 
and then be maintained at, the desired temperature. 
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A. Scanning 

Read through the text quickỉy and fiỉl in the blanks 

with suitable ivords from the passage. 

1. The reduction of a manuíacturing or Service process in to its 

smallest independent steps is known as the _ _ 

leading to -- and a_ in the level of skiỉls 

required of workers. 

2* The-is used to move objects from one machine to 

another. 

3- The_is important to all automatic Systems. 

4. The device that senses or measures a physical quantity can be 

mechanical,_or_. 

5. Through íeedback devices, machines can 

6. The appearance of the Computer has made much easier the use 

7. ___; 

B. Matching 

Match each of the ivords in column A Uĩith its meaning 

in column B. 



A 


B 

1. 

intervention 

a. 

appearance 

2. 

extend 

b. 

interíerence 

3. 

intimate 

c. 

make use of 

4. 

innovation 

đ. 

combined 

5. 

integrateđ 

e. 

temperature regulator 

6. 

adopt 

f. 

close 

7. 

pneumatic 

g. 

expand or develop 

8. 

advent 

h. 

control 

9. 

thermostat 

i. 

containing or relating to air 

10. regulate 

j* 

development or improvement 



Facuỉty ọf Mechanicaỉ EnịỊÌneerịnK Ho Chi Minh ưniver.sìty <ìf ìndustry 


47 


c. True or False 

Decide ỉt these statements are True or False. 

1. The term “automation” can be useđ to refer to the capacity of 
machines to work with little or no human control. 

2. The đivision of labor helps workers to improve their working 
skills. 

3. A number of separated machines are integrated because 
people need bigger machines. 

4. Detroit automation is no longer in use now. 

5. Sensors enable feedback loops to work. 

6. Feedback loops came into existence thanks to the appearance 
of the Computer. 

7. Automation makes automobiles aíĩordable to more people. 

D. Gap- FiHing 

Fiỉl in each gap in these sentences with one suitable 
word from the box. 


assembly 

íeedback 

transfer 

labor CAD 


automatic 

automated 

pneumatic 

innovations sensors 



1. Some people hate fax machines and other technological 
_because they have problems with them. 


2. Some devices are fully_We just switch them on 

and they can do ever 3 rthing. 

3. Many manuíacturing processes are _. They can 

work with little or no human intervention. 

4. In an integrated System of production, there may be many 

-_ machines to move things from one pỉace to 

another. 

5. Thís is a _ drill. It works on the principle of 

compressed air. 

6. Metal detectors have _ to discover the ẽxistence of 

piece of metal. 
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7« _íacilitates the work of a designer. 

8. We need more __ _ from the students in order to 

improve our teaching. 

9. Employees are sometimes called the_force. 

10. Cars are now produced on_lines. 


E. Main Idea 

Decide ivhỉch of the following sentences gỉves the main 
idea of the reading passage . 

1. The passage presents the importance of automation in 
manufacturing processes. 

2. The passage explaỉns how automation works and presents its 
đevelopments and applications. 

3. The passage tells the history of automatỉon and computers. 

F. Word-building 

Verb 9uffix - izeỉ -ise 

Form verbs from these words: 

Modern, special, legal, Computer, motor, industry, pressure, 
general, category, center, nation, private, globe, revolution, urban, 
machine, summary, rational. 
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UNITTEN 


ROBOTS 


A robot is a Computer controlled machine that is programmed 
to move, manipulate objects, and accomplish work while 
interacting with its environment. Kobots are able to períbrm 
repetitỉve tasks more quickìy, cheaply, and accurately than 
humans. The term “robot* originates from the Czech word “robota”, 
meaning “compulsory labor”. It was íìrst used in 1921 by the Czech 
novelist and playwright Karel Capek. The word “robot” has been 
used since to reíer to a machine that períbrms work to assist 
people or work that humans flnd diíĩĩcult or undesirable. 

Hỉstory 

Feedback control, the development of specialized tools, and 
the division of work into smaller tasks that could be performed by 
either workers or machines were essential ingredients in the 
automation of íactories in the 18 ^ century. As technology improved, 
specialized machines were developed for tasks such as placing caps 
on bottles or pouring liquid rubber into tire molds. These machines, 
however, had none of the versatility of the human arm; they could 
not reach for objects and place them in a desired location. 

The development of the multi-jointed artitlcial arm, or 
manipulator, led to the modern robot. A primitive arm that could 
be programmed to períorm specific task s was developed by the 
American inventor George Devol, Jr., in 1954. In 1975 the 
American mechanical engineer Victor Scheinman, while a 
graduated student at Stanford University in California, developed a 
truly ílexible multipurpose manipulator known as the 
Programmable ưniversal Manipulation Arm (PUMA). PƯMA was 
capable of moving an object and placing it with any orientation in 
a desired location within its reach. The basic multi-jointed concept 
of the PUMA is the template for most contemporary robots. 
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How robots work 

The inspiration for the design of a robot manipulator is the 
human arm, but with some diíĩerences. For example, a robot arm 
can extend by telescoping — that is, by sliding cylindrical sections 
one over another to lengthen the arm. Robot arms also can be 
constructed so that they bend like an elephant trunk. Grippers, or 
end eíĩectors, are designed to mimic the function and structure of 
the human hanđ. Many robots are equipped with special purpose 
grippers to grasp particular devices such as a rack of test tubes or 
an arc-welder. 

The joints of a robotic arm are usuaỉly driven by electric 
motors. In most robots, the gripper is moved from one position to 
another, changing its orientation. A Computer calculates the joint 
angles needed to move the gripper to the desired position in a 
process known as inverse kinematics. 

Some multi-jointed arms are equipped with servo, or 
feedback, controllers that receive input from a Computer. Each joint 
in the arm has a device to measure its angle and send that value to 
the controller. If the actual angle of the arm does not equal the 
computed angle for the desired position, the servo controller moves 
the joint untỉl the arm’s angle matches the computed angle. 
Controllers and associated computers also must process sensor 
iníormation collected from cameras that locate objects to be 
grasped, or they must touch sensors on grippers that regulate the 
grasping force. 

Any robot designed to move in an unstructured or unknown 
environment will require multiple sensors and Controls, such as 
ultrasonic or inữared sensors, to avoid obstacles. Robots, such as 
the National Aeronautics and Space Administration (NASA) 
planetary rovers, require a multitude of sensors and powerful 
onboard computers to process the complex iníbrmation that allows 
them mobilíty. This is particularly true for robots designed to work 
in close proximity with human beings, such as robots that assist 
persons with disabilities and robots that deliver meal in a hospital. 
Safety must be integral to the design of human Service robots. 
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Uses for Robots 

Many robot applications are for tasks that are either 
đangerous or unpleasant for human beings. In medical laboratories, 
robots handle potentially hazardous materials, such as blood or 
urine samples. In other cases, robots are used in repetitive, 
monotonous tasks in which human períormance might degrade 
overtime. Robots can períorm these repetitive, high-precision 
operations 24 hours a day without íatigue. A major user of robots is 
the automobile industry. General Motors Corporation uses 
approximately 16,000 robots for tasks such as spot welding, 
painting, machine loading, parts transfer, and assembly. Assembly 
is One of the fastest growing industrial applications of robotics. It 
requires higher precision than welding or painting and depends on 
low-cost sensor Systems and powerful inexpensive computers. 
Robots are used in electronic assembly where they mount 
microchips on Circuit boards. 

Activities in environments that pose great danger to humans, 
such as locating sunken ships, cleanup of nuclear waste, 
prospecting for undenvater mineral deposits, and active volcano 
exploration, are ideally suited to robots. Similarly, robots can 
explore distant planets. NASA’s Galileo, an ưnpiloted space probe, 
traveled to Jupiter in 1996 and períormed tasks such as 
determining the Chemical content of the Jovian atmosphere. 

Robots are being used to assist surgeons in installing 
artificìal hips, and very high-precision robots can assist surgeons 
with delicate operations on the human eye. Research in telesurgery 
uses robots, under the remote control of expert surgeons that may 
one day períbrm operations in distant battle íĩelds. 

I. Scanning 

Read through the text quickly and fill in the bỉanks 
with suitabỉc ivords from the passage. 

1. Robots can períbrm repetitive tasks more_than 

humans. 

2. The term “robot” means__ 


52 


Fúcultỵ of Mechanicaỉ Engine ering Ho Chi Minh University of ỉndustry 


3. Feedback control was one of the _ in the 

automation of factories in the 18^ century. 

4. PUMA was a _!_ manipulator đeveloped 

by Victor Sheinman. 

5. Grippers are designed to_, 

6. The joints of a robotic arm are usually driven by 

7. Servo controllers receive_. 

8. The job of cameras is to_. 

9. Some robots need a number of_to process the 

complex iníbrmation that allows them to be mobile. 

10* Robots are ưsually used to do _ or _ 

tasks. 

11. _ is one of the fastest growing industrial 

applications of robotics. 

II. Trưe or False 

Deciđe if these statements are True or Faỉse: 

1. Karel Capek invented the íìrst robot. 

2. Robot arms were used to place caps on bottles in the 18 th 
century. 

3. Robot arms can be programmed to perform various tasks. 

4. Victo Sheinman made the first robot arm. 

5. Robot arms have a fixed length. 

6. Robots can be used to explore Mars. 

7* Safety must be taken into consideration when robots are 
designed to work with humans. 

8. Robots can be good servants in many areas. 
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III. Matching 

Match each of the ivords ìn column A ivỉth its meaning 
in coỉumn B. 



A 

B 

1 . 

integral 

a. required 

2. 

hazardous 

b. requiring high precision 

3. 

locate 

c. necessary 

4. 

desired 

d. study of motion 

5. 

location 

e. find the place of 

6. 

centrifugal 

f. place 

7. 

mimic 

g. ílexibility 

8 . 

versatility 

h. dangerous 

9. 

kinematics 

i. moving away from the center 

10. 

delicate 

j* c °py 


IV. Gap*fil!ing 

Fỉll in each gap ivith ONE suitable word from the 
reading passage (notice the form). 

1. We need to protect the rivets from_Chemicals. 

2. Many substances are natural; some are __. 

3. People can not create beaưtiíul works of art if they have 

no_. 

4. “_all, lose all w is an English proverb which means 

that if you take and hold a lot of things at the same time, 
you can't keep any, or if you are too ambitious, you will get 
into trouble. 

5. Radar is used to_objects in the air. 

6. A robot will have its _ if it is equipped with many 

sensors. 

7. Vietnam is trying to _ the country ^by building 

factories in many places. 
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8. Some areas are called _ zones because there are a 

lot of factories in them. 

V. Main idea 

Decide ivhich of the following sentences gives the main 
idea of the reading passage. 

1. Robots have been in use for a long time in Industries. 

2. Robots are particularly good at doing dangerous or repetitive 
tasks. 

3. Robots have been developed to assist humans in numerous 
tasks. 

VI. Language Use 

Study each pair of these sentences and put the verbs in 
the hrachets in the correct form. 

1. a. People (use)_the term “robot” since 1921. 

b. The term “robot” (use)_since 1921. 

2. a. Designers can (construct)_robot arms so that 

they bend like an elephant trunk. 

b. Robot arms can (construct) _ so that they 

bend like an elephant trunk. 

3. a. They (equip)_many robots with special purpose 

grippers to grasp particular devices. 

b. Many robots (equip) _ with special purpose 

grippers to grasp particular devices. 
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UNỈT ELEVEN 

TRADITIONAL MACHINE TOOLS 


Among the basic machine tools are the lathe, the shaper, the 
planer, and the milling machine. Auxiliary to these are drilling and 
boring machines, grinders, saws, and various metal-forming 
machines. 

A lathe, the oldest and most common type of turning 
machine, holds and rotates metal or wood while a cutting tool 
shapes the material. The tool may be moved parallel to or across 
the direction of rotation to form parts that have a cylindrical or 
conical shape or to cut threads. With special attachments, a lathe 
may also be used to produce flat surfaces, as a milling machme 
does, or it may drill or bore holes in the work-piece. 



Fig 5.1: Lathe 

The shaper is used primarily to prođuce flat surfaces. The tool 
slides against the stationary work-piece and cuts on one stroke, 
returns to its starting position and then cuts on the next strokẻ 
aíter a slight lateral displacement. In general, the ^^Ịper can 
produce almost any surface composed of straight-lin^ ^iựients. It 
uses a single-point tool and is relatively slow bẻcauaé M : ẫầfmds on 
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reciprocating (alternating forward and return) strokes. For this 
reason, the shaper is seldom found on a production line. It is, 
however, valuable for tool and die rooms and for job shops where 
ílexibility is essential and relative slowness is unimportant because 
few identical pieces are being made. 



Fig 5.2 Shaping 


The planer is the largest of the reciprocating machine tools. 
Unlike the shaper, which moves a tool past a fĩxed work-piece, the 
planer moves the work-piece past a íĩxed tool. After each 
reciprocating cycle, the work-piece is advanced laterally to expose a 
new section to the tool. Like the shaper, the planer is intended to 
produce vertical, horizontal, or diagonal cuts. It is also possible to 
mount several tools at one time in any or all tool holders of a 
planer to execute multiple simultaneous cuts. 



Fig 5.3: Planer 
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In a milling machine, a work-piece is fed against it circular 
device with a series of cutting edges on its circumference. The 
work-piece is held on a table that Controls the feed against the 
cutter. The table conventionally has three possible movements: 
longitudinal, horizontal, and vertical; in some cases it can also 
rotate. Milling machines are the most versatile of all machine 
tools. Flat or contoured suríaces may be machined with excellent 
finish and accuracy. Angles, slots, gear teeth, and recess cuts can 
be made by using various cutters. 


Fig 5.4: Milling 

Hole-making machine tools are used to drill a hole where 
none previously existed; to alter a hole in accordance with some 
speciíìcations (by boring or reaming to enlarge it, or by tapping to 
cut threads for a screw); or to lap or hone a hole to create an 
accurate size or a smooth íìnish. These machines are known as the 
boring and drilling machines. 

Drilling machines vary in size and íunction, ranging from 
portable drills to radial drilling machines, multi-spindle units, 
automatic production machines, and deep-hole- drilling machines. 




Fig 5.5: Drilling 
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Boring is a process that enlarges holes previously drilled, 
usually with a rotating single-point cutter held on a boring bar and 
fed against a stationary work-piece. Boring machines include jig 
corers and vertical and horizontal boring mills. 



Fig 5.6: Boring 

Grinding is the removal of metal by a rotating abrasive 
wheel; the action is similar to that of a milling cutter. The wheel is 
composed of many small grains of abrasive, bonded together, with 
each grain acting as a miniature cutting tool. The process produces 
extremely smooth and accurate íìnishes. Because only a small 
amount of material is removed at each pass of the wheel, grinding 
machines require íìne wheel regulatiori. The pressure of the wheel 
against the workpiece can be made very slight, so that grinding 
can be carried out on íragile materials that cannot be machined by 
other conventional devices. 



Fig 5.7: Grinding 
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Commonly used power-driven saws are classiíìed into three 
general types, according to the kind of motion used in the cutting 
action: reciprocating: circular, and band- sawing machines. They 
generally consist of a bed or frame, a vise for clamping the work- 
piece, a feed mechanism, and the saw blade. 

Presses shape work-pieces without cutting away material, 
that is, without making chips. A press consists of a frame 
supporting a stationary bed, a ram, a power source, and a 
mechanism that moves the ram in line with or at right angles to 
the bed. Presses are equipped with dies and punches designed for 
such operations as íbrming, punching, and shearing. Presses are 
capable of rapid production because the operation time is that 
needed for only one stroke of the ram. 



Fig 5.8: Punch press 
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I. True/Faise 

Decide if these statements are True or FaỈ8 €. 

1. A lathe works in exactly the same way as a milling 
machine does 

2. A shaper is not a turning machine. 

3- A planer has a íìxed cutting tool. 

4. Planers and shapers are the same in that they move back 
and forth. 

5. Planers and shapers are the same in that they are slow. 

6. Planers and shapers are the same in that they can make 
many cuts at the same time. 

7. Milling machines can make cuts of diíĩerent shapes 

8. Drilling machines can make round holes and so can boring 
machines. 

9. Boring is a process before drilling. 

10 All machine tools play a particular role in the process of 
forming metals. 

II. Matching 

Match each Ivord in column A with its meaning in 
column B. 


A 

B 

1. reciprocating 

a. happening or done at the same time 

2. attachments 

b. exactly the same 

3. bonded 

c. additional devices 

4. versatile 

d. moving back and forth 

6. regulation 

e. Small model 

6. simultaneous 

f having many diíĩerent uses 

7. cylindrical 

g. upright 

8. miniature 

h. control 

9. vertical 

i. linked 

10. identical 

j. in the forni of a cylinder 
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MI. Gap tilling 


Fiỉl in each gap ỉn these sentences with ONE suitabỉe words 
from the òox. 


elevator 

advanced 

íragile 

attachments 

threads 

slid 

clamp 

vertical 




1. Separate photos sent along with an emaỉl can be callecU 


2. The _on this bolt have all rusted away. A nut 

doesn't work now anyway. 

3- The _of a square cross at right angles to each 

other. 

4. "Handle with care" is seen on packages with 
_contents. 

5. A group of angry workers __ towards the personnel 

manager. 

6. A helicopter can make a_take-off It doesn't need a 

runway. 

An _is a smaỉl room going up and down carrying 

people. 

8. Our car_to the left side of the road because the 

road was very slippery. 

9. A_ can be used to hold two pieces of metal tightly 

together. 


IV. Main idea 

Decide which of the foỉlowing sentences gỉves the main idea of 
the reading passage. 

1. The passage describes machine tools with some 
comparisons among them 

2. The passage gives instruction on how to use raachine tools. 
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3. The passage emphasizes the importance of machine tools 
in Industries 

V. Language use 

Study these sentences. 

1. Among the basic machine tools are the lathe, the shaper, 
the planer, and the milling machine. 

2. Àuxiliary to these are drilling and boring machines, 
grinders saws, and various metal- forming machines. 

* Underline the subjects of the verbs in the sentences gi ven. 

* Why is this type of inversion used here? Study these 
sentences. 

3. Rarely is forge welding used in modern manufacturing. 
ị. Not until 1892 did Ruđolf Diesel invent the diesel engine. 

* Tell the diíĩerences between the type of inversion used in 
these sentences and the type used in sentences 1 and 2. 

* Make a list of words and phrases that can be used with this 

type of inversion (e,g. rarely, not until . ..) 
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UNIT TWELVE 

WELDING 


Welding, in engineering, is a process in which two or more 
pieces of metal are joined by the application of heat, pressure, or a 
combination of both. Most of the processes may be groupeđ into 
two main categories: pressure welding, in which the weld is 
achieved by pressure; and heat welding, in which the weld is 
achieved by heat. Heat welding is the most common welding 
process used today. Brazing and soldering are other means of 
joining metals. 

With the development of new techniques during the first half 
of the 20th century, welđing replaced bolting and riveting in the 
construction of many types of structures, including bridges, 
buildings, and ships. It is also a basic process in the automotive 
and aircraít industries and in the manuíacture of machinery. Along 
with soldering and brazing, it is essential in the production of 
virtually every manuíactured product involving metals. 

The welding process best suited to joining two pieces of metal 
depends on the physical properties of the metals, the speciílc use to 
which they are applied, and the production facilities available. 
Welđing processes are generally classiíied according to the sources 
of heat and pressure used. 

The original pressure process was forge welding. Forge 
welding was practiced for centuries by blacksmiths and other 
artisans. The metals are brought to a suitable temperature in a 
íurnace, and the weld is achieved by hammering or other 
mechamcal pressure. Forge welding is rarely used in modern 
manufacturing. 

The weldmg processes most commonly employed today 
include gas welding, arc welding, and resistance welding. Other 
joining processes include thermite welding, laser weldmg, and 
electron-beam welding. 
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Gas VVelding 

Gas welding is a non-pressure process using heat from a gas 
flame. The ílame is applied directly to the metal edges to be joined 
and simultaneously to a íìller metal in wire or rod form, called the 
welding rod, which is melted to the joint. Gas welding has the 
advantage of involving equipment that is portable and does not 
require an electric power source. The surfaces to be welded and the 
welding rod are coated with flưx a íusible material that shields the 
material from air, which would result in a defective weld. 




Arc Welding 

Arc-welding processes, which have become the most 
important welding processes, particularly for joining steels, require 
a continuous supply of either direct or alternating electrical 
current. This current is used to create an electric arc, which 
generates enough heat to melt metal and create a weld. 
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Arc vvelding has several advantages over other welding 
methods. Arc welding is faster because of its high heat 
concentration, which also tends to reduce distortion in the weld. 
Also, in certain methods of arc welding, íluxes are not necessary. 
The most widely used arc-welding processes are shielded metal arc, 
gas-tungsten arc, gas- metal arc, and submerged arc. 



Resistance and Thermite VVelding 

In resistance welding, heat is obtained from the resistance of 
metal to the flow of an electric current. Electrodes are clamped on 
each side of the parts to be welded, the parts are subjected to great 
pressure, and a heavy current is applied brieíly. The point where 
the two metals meet creates resistance to the flow of current. This 
resistance causes heat, which melts the metals and creates the 
weld. Resistance welding is extensively employed in many íields of 
sheet metal or wire manuíacturing and is particularly adaptable to 
repetitive welds made by automatic or semiautomatic machines. 


Prossur o/Co rt ent 



Prossure/Corĩorvl 
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In thermite welding, heat is generated by the Chemical 
reaction that results when a mixture of aluminum powder and iron 
oxide, known as thermite is ignited. The aluminum unites with the 
oxygen and generates heat releasing liquid Steel from the iron. The 
liquid Steel serves as ílller metal for the weld. Thermite welding is 
employed chieíly in welding breaks or seams in heavy iron and 
Steel sections. It is also used in the welding of rail for railroad 
tracks 



New Processes 

The use of electron beams and lasers for welding has grown 
during the second half of the 20th century These methods produce 
high-quality welded Products at a rapid rate. Laser welding and 
electron-beam welding have valuable applications in the automotive 
and aerospace Industries. 
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í. Comprehension questions: 

Ansiver these questions. 

1. What are the two main categories of welding? 

2. How đid people join pieces of metal before welding was 

used? 

3. In what area is welding crucial? 

4. How are welding processes grouped? 

5. What was the original pressure process? 

6. What are the advantages of gas welding? 

7. What are the advantages of arc welđing? 

8. Where does heat in resistance welding come from? 

9. What acts as fíller metal for the weld in thermite welding? 

10. What are the advantages of laser and electron-beam 
welding? 

II. True/False: 

Decide ỉf these statements are True or Faỉse. 

1. Welding can be achieved by heat or pressure. 

2. Bolting was đevelopeđ during the íĩrst half of the 20th 
century. 

3. Riveting was a common way of welding before the 19th 
century. 

4. Gas welding may cause distortion in the weld, 

5. Arc welding is better than other methods in some ways. 

6. Resistance welđing doesn t require pressure. 

7. Thermite is a mixture of aluminum powder and iron oxide. 

8. Laser and electron-beam weỉding are modern ways of 
joining metals. 

III. Subtỉtutỉon: 

1. "Along with soldering and brazing, ịt is essential . 

(paragraph 2). It refers to_. 

a . soldering 
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b. machinery 

c. weldỉng 

2. ,f ..... , the specific use to which thev are applied . " 

(paragraph 3). They refers to_ 

a . metals 

b. properties 

c. pieces 

3. " This current is used to create an electric arcs.. 

(paragraph 7). This current refers to___. 

a . AC. 

b. DC. 

c. DC. or AC. 

4. 1 '™, which also tends to reduce distortion in the weld. ,t 

(paragraph 8). Which reíers to_. . 

a . high heat concentrations 
b . arc welding 

c . the fact that am welding is faster because of itẹ high heat 
concentration 

5. ,T ., which melts the metals and creates the weld” 

(paragraph 9). Which refers to_. . 

a . heat. 

b. resistence 

c. resistance and heat 

6. ”Ịt is also used in the welding of rail for railroad tracks." 

(paragraph 10). It refers to_ .. 

a . heavy iron 

b. Steel 

c. thermite welding. 
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IV. Matchíng: 

Match each word ỉn column Ả wỉth its meaning ỉn column B . 


A 

1. construction 

2. brazing 

3. category 

4. release 

5. employ 

6. íìller metal 

7. distortion 

8. concentration 

V. Gap filling: 


B 

a. type of welding 

b. group 

c. use 

d. building 

e. welding wire or rod 
f focus 

g, prođuce 

h. change ìn shape 


Filỉ in each bỉank ỉn the sentences loỉth ONE suitabỉe word 
from the box. 

release shield property process resistance 

soldering Aames bolts electrodes 


1 * -* s a kind of welding most commonly useđ in the 

manufacture of electronic components and appliances. 

2. Reíorming the education System will be a long and diíĩicult 

-can be used to fasten two pieces of metal or wood 

together. 

4. Engineering workers use this_as a prôtection for 

the eyes when they weld metals. 

5. When aluminium powder unites with oxygen, they 
produce heat and __ liquid Steel. 

6. Some metal have a higher _to the ữow of 

electrxcity than others. They get hotter when electricity flows 
through them. 

7. A battery has two__ One is negative and the other 

is positive 
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8. Some ĩĩietals are harder that others. That is a physical 

9. The big building of ITC was_in when the íìghters 

arrived. 

VI. Maỉn idea 

What is the main idea of paragraph 2? 

V. Language use: 

Classiílcation 

A classification includes a general class, a speciíĩc item or 
items, and a basis for classiíìcation, which is frequently not stated 
because it is understood or explained elsewhere. 

Consider this sample sentence: All matter may be classihed 
as solid, liquid or gas. 

The general class is matter. The speciíìc items are solid, 
liquid, and gas. The basis for classiíìcation is the physical State of 
matter, which is not mentioned in the sentence 

Identitying classitìcation 

ln each sentence of clas 8 Ìfỉcation underline the general 
category once ond each specifỉc itetìị twice* The fìrst otie 18 
done for you 08 an example. 

1. Coopẹr , lead . mercurv , and silver are nonferrous 
substances. 

2. Coal, wood, and oil can be classihed as íuels. 

3. Welding processes may be grouped into two main 
categories: pressure welding and heat welding. 

4. Brazing and soldering are other means of joining metals. 

5. The most widely used arc welding processes are shielded 
metal arc, gas-tungsten arc, gas-metal arc, and submerged arc. 

6. Both gasoline and diesel automotive engines are classified 
as four-stroke reciprocating internal combưstion engines. 
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TOPICS FOR ESSAY 


I. Properties and applications of metals 

1. cast iron 

2. carbon steels 

3. wrought iron 

4. brass 

5. bronze 

6. Aluminum 

7. solder 

II. Properties and applications of plastics 

1. thermoplastics 

2. thermosetting plastics 

III. Joining methođs 

1. Mechanical methods 

rivets 

screw threads 

2. Thermal methods 

welding 

brazing 

soldering 

IV. Drive Systems 

1. Gear System 

2. Chain & sprocket System 

3. Belt and pulley System 

V. Machining methods of cylindrical items 

VI. Machining methođs of a hole 

VII. Traditional machine methođs 

1. Turning method 

2. Milling method 

3. Boring method 
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4. Drilling method 

5. Grinding method 

6. Pressing method 

7. Sawing method 


Lecturer 

Nguyên Thi My Dung 
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